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@ Spinneret device for conjugate melt-blow spinning. 

@ A spinneret device for side-by-side, conjugate 
melt-blow spinning is provided, which device 
can correspond to combinations of various 
heterogeneous polymers for conjugate spin* 
ning and is uniform in the conjugate state such 
as conjugate ratio between single fibers, the 
proportk)n of the peripheral percentage of both 
the components in the fiber cross-section, etc. 
and is small in the fineness unevenness as well 
as it has a large width of no^e plate and a 
superior productivity, 

and which device is composed mainly of a 
spinning resins-feeding plate 2 ; a distributing 
plate 3 ; a separating plate 4 provided with 
confluent groove 12 of conjugate components 
engraved at the bottom part of the plate 4, 
provided corresponding to the number of spin- 
ning nozzles ; a nozzle plate 5 ; and a plate 6 for 
controlling the clearance for a gas, 

and according to which device, even when 
the viscosity unevenness, spinning temperature 
unevenness. etc. of the spinning resins occur in 
the cavity of the nozzle plate 5 to some extent, 
microfine fiber can be obtained which is un- 
iform in the composite ratio and the cross- 
sectional, peripheral percentages of the respec- 
tive components in the fiber cross-section, and . 
yet being small In the fineness unevenness. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a spinneret device for 
conjugate melt-blow spinning. More particularly It re- 
lates to a spinneret device for side-by-side type con- 
jugate melt-blow spinning wherein two kinds of spin- 
ning dopes are melt-extruded from spinning nozzles 
to form sIde-by-side conjugate fibers, followed by 
blown-spinning the extruded uhstretched fibers by 
means of a high speed gas current. Microfine fibers 
obtained by means of such a spinning device are 
processed into a web-form product, a non-woven fab- 
ric or a molded product and used for a mask, a filter 
for precision f Itfa-ation, n. battery separator, a hygienic 
material, a thermal insulant, etc. 

Description of the Prior Art 

The so-called melt-blow spinning wherein a ther- 
moplastic synthetic resin is melt-extruded from spin- 
ning nozzles followed by spouting a high temperature 
ga's at a high speed Irom clearances provided on both 
sides of the spinning nozzles onto the extruded un- 
stretched fibers to effect blow-spinning, makes it pos- 
sible to obtain mterof Ine fibers such as those having 
a fiber diameter of 1 0 ^m or less. Since spinning of flb^ 
ers and production of a non-woven fabric are carried - 
out successively, the above process is advantageous 
for producing a non-woven fabric of microfine fibers. 

There are two ways for a melt-blow spinning, one 
of which is by means of non-conjugate fibers and the 
other is by means of conjugate fibers. , 

As to the meit-blow spinning of non-conjugate 
fibers, its device and spinning process are disclosed 
in industrial and Engineering Chemistry, Vol. 48, No. 
8, pp 1342-1346, 1956. Japanese patent application 
laid-open No. Sho 50-46972 and Japanese patent ap- 
plication laid-open No. She 54-134177 disclose a 
' process wherein spinning Is carried out while decom- 
posing polymer or while keeping the spinning condi- 
tions such as the apparent viscosity, extrusion tem- 
perature, etc. of polymer within specified critical rang- 
es, along with an apparatus therefor. However, the 
above-mentioned references do not disclose any 
spinning of conjugate fibers. 

As to the so-called conjugate melt-blow spinning 
directed to conjugate fibers, Japanese patentapplica- 
tion laid-open No. Sho 60-99057 and Japanese pa- 
tent application laid-open No. Sho 60-99058 disclose 
a spinneret device for side-by-side conjugate melt- 
blow spinning, provided with conduits for Introducing 
two kinds of polymers from the respective extruders 
therefor, into holes for combining conjugate compo- 
nents of the polymers, a spinning nozzles and an aiir- 
orifice, and a spinning process. According to these 
publications, it has been regarded as possible to pro- 



duce microfine fibers according to side-by-side type 
conjugate, melt-blow spinning process, even in com-. 
. binations of heterogeneous polymers such as poly- 
ester/polypropylene, nylon 6/polypropylene, etc. as 

5 conjugate componeints. 

In the spinneret deyice and the production proc- 
ess of conjugate fibers disclosed in the above two 
publications, it has been regarded that viscosities of 
heterogeneous polymers passing through the die 

10 should be generally similar, and can be achieved by 
controlling the temperature and retention time inside 
the extruder, compositton of polymer, etc. Namely, in 
the production process, only when the heterogene- 
ous polymers reach a spinning nozzles in a state 

15 where the respective extrusion temperatures and re- 
tention times have been oontrplled sothat the respec- 
tive viscosities have become almost equal, and also 
flow through the inside of the spinneret while retain- 
ing the balance between the respective viscosities, 

20 the polymers can form a conjugate mass which Is 
then extruded through nozzles of the spinneret with- 
out any notable turbulence or break at the conjugate 
portions to form conjugate blown fibers. However, ac- 
cording to such a spinneret device, it is possible to ob- 

25 tain uniform conjugate melt-blown fibers only when 
the temperature and retention time inside an extruder 
and the composition of the polymers, etc. are control- 
led precisely while employing a relatively small spin- 
nisret which retention time Is short without taking pro- 

30 ductivlty Into consideration. Namely, when a spinner- 
et device having a cbrnmeroial productivity is taken 
into consideration, the following problems occurs. 
When a viscosity difference has occurred between 
the respective melted polymers due to the variation in 

36 the molecular weights of the polymers, themselves, 
and a alight variation in the extrusion temperatures, 
then turbulence of flow of the polymers mejtad inside 
the spinneret device occurs, it is impossible to obtain 
a uniform conjugate mass inside the cavity of the 

'40 spinneret device, and hence it is impossible to form 
uniform, conjugate blown fibers. Further, even If the 
temperature inside the extruder might have been pre- 
cisely controlled so as to maintain the viscosities of 
the polymers at definite values, when a large spinner^ 

45 et is used for productivity, polymers having different 
fluidities flow through the spinneret kept at the same 
temperature, so that the retention time inside the 
spinneret device is prolonged and hence the viscosity 
balance is broken due to the difference of fluidities of 

50 the polymers to make It impossible to form uniform, 
conjugate blown fibers, and yet the fineness uneven- 
ness of the resulting fibers increases. 

BRIEF DESCRIPTION OF THE DRAWING (Prior 
55 Art) 

Fig. 17 shows the front, cross-sectional, sche- 
matic view of a conventional spinneret device for con- 
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Jugate melt-blow spinning. 

Fig. 18 shows a side, cross-sectional, schematic 
view of a conventional spinneret device for conjugate 
melt-blow spinning. 

Fig. 19 shows a front, cross-sectional, schematic 5 
view of a conventional spinneret device for conjugate 
melt-blow spinning, having a circular pipe part 

Japanese patent application laid-open No. Hei 2- 
289107 discloses a side-by-side type, conjugate, 
melt-blow spinneret device provided with a slender io 
groove-form, confluent resin flow-controlling part 24 
having a defined ratio of length to thickness in the 
length direction of the spinneret, engraved at the bot- . 
torn part of the nozzle plate 5 in the length direction, 
nozzle plate 5 having spinning holes 15 engraved at is 
the above bottom part, and separating plates 4 for 
separating two kinds of melted resins, provided in the 
cavity of the device (see Figs. 17 and 18). Further, . 
the above publication also discloses a spinneret hav- 
ing a circular pipe part 25 for inserting a mbcer Into the 20 
bottom of the confluent resin flow-controlling part 23 
(see Fig, 19). According to the device, the engraved, 
confluent resin flow-controlling part has the defined 
ratio of length to thickness in the length direction of 
the spinneret, therefore even when spinning melted 26 
resins which viscosities are somewhat different with 
each other are used as the first component and the 
second component of the conjugate fibers, the con- . . 
jugate ratio, the fineness unevenness, etc. are some- 
what improved, as compared with the prior art of the 30 
above publications, but since any mechanism for a 
uniform confluence of conjugate components and for 
a uniform distribution of these components corre- 
sponding to the respective spinning nozzles are not 
provided, the above-mentioned problems have not 36 
yet been solved. 

As described above, in any of the above prior art, 
no consideration has been taken about a uniform con- 
fluence mechanism and a uniform distribution mech- 
anism of conjugate components directed to all of the 40 
indivklual spinning nozzles. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide 45 
a spinneret device for side-by-side, conjugate melt- 
blow spinning, which can correspond to combinations 
of various kinds of heterogeneous polymers and yet 
be uniform in the conjugate state such as a conjugate 
ratio between extruded single fibers, a proportion of so 
peripheral percentages of both the components in the 
fiber cross-section, etc. and also be uniform in the 
fineness of the fiber. Another object of the present in- 
vention is to provide a spinneret device which does 
not require an exchange of nozzle plate even in the . ss 
case of combinations of polymers inferior in the con- 
jugate state, and can obtain fibers having a good con- 
jugate state and a uniform fineness from various 



kinds of polymers only by exchange of a separating 
plate which price is low. Still another object is to pro- 
vide a spinneret device having a large width of spin- 
neret and a superior productivity. 

The present invention has the following constitu- 
tions: 

(1) A spinneret device for sIde-by-side conjugate 
melt-blow spinning, provided with a spinning res- 
ins-feeding plate 2 having spinning resins-Intro- 
ducing grooves for introducing two kinds of spin- 
ning resins into distributing grooves of a distribut- 
ing plate 3, respectively engraved therein; the 
distributing plate 3 having distributing grooves for 
distributing the spinning resins fed from the spin- 
ning resins-feeding plate 2; a nozzle pate 5 hav- 
ing a cavity 13 for receiving a separating plate 4, 
engraved on the back surface thereof, and also 
having holes 14 for Introducing a conjugate conv 
\ ponent and spinning nozzles 15 bored succes- 
sively on the bottom surface X of the cavity 13 
thereof; a separating plate 4 having Its bottom 
part engraved so that confluent grooves 17 for 
combining the above-mentioned different spin-, 
ning resins may intersect the length direction of 
the grooves and also the confluent grooves 17 
may be positioned on the central axis of the spin- 
ning nozzles 15; and a clearance for spouting a 
gas, provided around the nozzle plate 5 and to- 
ward the exit of the spinning nozzles 15. 

2. A spinneret device for side-by-side, conjugate 
melt-blow spinning according to Item 1, wherein 
the distributing grooves of the distributing plate 3 
are engraved in the length direction of the back 
surface of the disbibuting plate 3; distributing 
holes for leading the spinning resins into grooves 
13 for receiving the spinning resins, of the nozzle 
plate 5 are bored In the distributing grooves; par- 

* titioning walls are formed between the respective 
confluent grooves 17 of the separating plate 4; 
and the clearance for spouting a gas is formed 
between the nozzle plate 5 and a plate 6 for con- 
trolling the clearance for a gas, provided around 
the nozzle plate 5. 

3. A spinneret device for side-by-side conjugate 
melt-blow spinning according to item 1 or item 2 , 
wherein the bottom surface K of the walls for par- 
titioning the confluent grooves of the separating 
plate 4 is closely contacted to the bottom surface 
X of the cavity of the nozzle plate 5. 

4. A spinneret device for side-by-side conjugate 
melt-blow spinning according to item 1 or Item 2 . 
wherein a narrow clearance Di is provided be- 
tween the bottom surface K of the wails for par- 
titioning the confluent grooves of the separating 
plate 4 and the bottom surface X of the cavity of 
the nozzle plate 5 and Di is srrmller than the 
width W3 of the grooves 12 for controlling the 
pressure of the spinning resins. 
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5. A spinneret device for side-by-side conjugate 
melt-blow spinning according to Item 1 or item 2 , 
wherein a narrow clearance is provided be- 
tween tlie bottom surface K of the walls for par- 
titioning the confluent grooves of the separating 
plate 4 and the bottom surface X of the cavity of 
the nozzle plate, and the Di Is smaller than either 
of the width W3 of the grooves 12.for controlling 
the pressure of the spinning reslhs and the depth 
D2 of the grooves 17. 
■ 6. A spinneret device for side-by-side conjugate 
melt-blow spinning according to item 5 , wherein 
the depth of the grooves of the separating 
plate 4 is smaller than the width W3 of the 
grooves 12 for controlling the pressure of the 
spinning reisins. 

BRIEF DESCRIPTION OF THE DRAWINGS QF 
THE INVEIMTION 

Fig. 1 shows a front, schematic, cross-sectional 
view of the spinneret device for conjugate melt-blow 
spinning. 

Fig. 2 shows an enlarged, cross-sectional view of 
the lower part of the nozzle plate of Fig. 1. 

Figs. 3 and 4 each show an enlarged, cross- 
sectional view of the side surlace of the separating 
plate for illustrating the grooves for combining differ- 
ent dopes. 

Figs. 5 and 6 each show an enlarged, cross- 
sectional view of the separating plate for illustrating 
the confluent grooves having introducing grbovas. 

Fig. 7 shows an enlarged, cross-sectional side 
vieiw of the side surface of the separation plate for il- 
lustrating the confluent grooves. 

Figs. 8, 9, 1 0, 1 1, 1 2 and 1 3 each show a view for 
illustrating the relationship between the confluent 
grooves and the conjugate component-introducing 
hole. 

Fig. 14 shows a view of the plane-back surface 
of the distributing plate. 

Fig. 15 shows a view of the plane-back surface 
of the nozzle plata. 
. Fig. 16 shows a cross-sectional view of fibers. 

Description of the synibols in the figures: 

1 : spinneret device for conjugate melt-blow spin- 
ning. 

2: spinning melted resins-feeding plate, . 
3; distributing plate, 
4: separating plate, . 
5: nozzle plate, 

6: piate for controlling the clearance for gas. 

7a: groove for introducing the spinning melted res- 
in of component A, 

7b: groove for introducing the spinning melted res- 
in of component B, 



8a: \ hole for distributing the component A, 

8b: hole for distributing the component B, 

9a: groove for distributing the cbmpdnentA;^^ . ; 

9b: groove for distributing the component B, 
5 10: filter, 

11: bolt, ^ / 

12: groove for controllihg the pressure of spinning 
melted resins, ' 

13: groove for receiving the spinning melted res- 
10 ] . ' ' ins, " \ " , >• 

'14: '■ . conjugate component-introducing hole, 

15: spinning nozzle, 

16: clearance for gas spouting, 

17: confluent groove, 
15 18: gas-introducing hole, 

19: confluent grooves-partitioning wall, 

20: Introducing groove, ,: 

21: bolt hole, 

22: top portion of separating plate, 
20 '\ 23: cavity of nozzle plate, 

24: part for controlling the confluent resin flow, 
25: circular tube part, 
26: conjugate fiber, 
27: conjugate fiber, 
25 . bf: a narrow clearance between the bottom face 
K of the confluent grooves-partitioning wall of 
separating plate and the bottom surface X of 
nozzle plate; 
D2: depth of confluent groove, 
30 Wv width of confluent groove, 

W2: diameter of conjugate oomponent^jntroducing 
.hole, ••; 

. W3: . width of groove for controllihg the pressure of 
spinning melted riesin. L: length of confluent 
35. -groove, 

K: bottom surface of confluent grooves- 
partitioning wall of separating plate, 
X: bottom surface of cavity of nozzle plats. 

40 DESCRIPTION OF PREFERRED EI^BODiMENTS 

The ennbodiments of the present invention will be 
described below referring to the accompanying draw- 
ings. 

45 ' Fig. 1 shows the front schematic cross-sectional 
view of the spinneret device for conjugate melt-blow 
spinning, and Fig. 2 shows the enlarged cross- 
isectionai view of the lower part of the nozzle plate bf 
Fig. 1. 

50 This spinneret device is composed mainly corn- 

posed of a plate 2 for feeding spinning melted resin A 
and B, having grooves 7a and 7b for introducing the 
resins, respectively, engraved therein; a distributing 
plate 3 for uniformly distributing the resins fed via the 

55 plate 2; a nozzle plate 5 having a cavity 1 3 for insert- 
ing a separating plate 4 mentioned below, engraved 
on the back surface thereof, and also having holes 14 
for introducing conjugate components and a spinning 
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nozzle 1 5 bored on the bottom surface X of the cavity 
1 3; a separating plate 4 engraved so that, at the lower 
part of the plate, a confluent groove 17 for confluentiy 
combining the above spinning resins can intersect 
the length direction and also the cofluent groove 17 
can be presenton the central axis of a spinning nozzle 
1 5 ; and a clearance 1 6 for spouting a gas, formed to- 
ward the exit of the spinning nozzle 15, between the 
nozzle plate 5 and a plate 6 for controlling the dear- 
. ance 16 for spouting a gas, provided outside the plate 
5. 

. The plate 2 for feeding the spinning melted resin 
has grooves 7a and 7b for introducing the dope en- 
graved In a slit form and the discharge ports thereof 
are engraved in a broad angle form so as to accord 
with the distributing grooves 9Aand 9B of the distrib- 
uting plate 3. The plate 2 for feeding the spinning resin 
may be of one member, but in the case of the instant 
embodiment, the plate Is divided Into three members 
of a left member, a central member and a right menrv 
ber as shown In Fig. 1 and these members are re- 
spectively fixed by bolts. The distributing plate 3 has 
distributing grooves 9a and 9b engraved in the length 
direction, that is, in the front and rear directions as 
viewed in Fig. 1. Further, at the respective bottoms 
thereof, a number of distributing holes 8a and 8b are 
bored. Further, the distributing grooves 9a and 9b 
have filters lOfitted therewith, and the bottoms of the 
distributing grooves also function as a support of the 
' filters. The filters 10 may be provided either on the 
ventral surface of the spinning resin-discharging part 
of the distributing holes 8a and 8b or ori the spinning 
resin-receiving port of the plate 2. Although the dis- 
tributing plate 3 and a separating plate 4 mentioned 
below are fixed by bolt 11 in this embodiment, they 
may be of a solid structure. 

The cavity of the nozzle plate 5 is separated Into 
two parts (right and left parts as viewed in Fig.2) by 
the separating plate 4 arranged in the cavity, to form 
the spinning resins-receiving grooves 13 of two 
rooms (see Fig. 1) and two narrow grooves 12 for con- 
trolling the pressure of the spinning resins, communi- 
cating with the grooves 13. 

The upper surface of the nozzle plate 5 has a cav- 
ity for receiving a separating plate 4, engraved in the 
length direction, that is. in the front and rear directions 
as viewed in the figure, and the bottom surface X of 
the cavity bottom has conjugate component-introduc- 
ing holes 14 and spinning nozzles 15 at the lower part 
of the holes 14. 

In the above construction, the respective spin- 
ning melted resins of the components A and B extrud- 
ed from two extruders reach the respective ports of 
the spinning melted resins-receiving parts (now 
shown) by means of two gear pumps (not shown), and 
are discharged into the respective spinning resins-in- 
troducing grooves 7a and 7b and reach the distribut- 
ing grooves 9a and 9b of the distributing plate 3. The 



respective spinning resins pass through the respec- ' 
tive distributing holes 8a and 8b and are discharged 
into the grooves 13 for receiving the spinning resins 
of the upper part of the nozzle plate 5. The respective 

5 . spinning resins pass through the respective spinning 
resins-receiving grooves 13 and the grooves 12 for 
controlling the pressure of the spinning resins, and 
are combined in a confluent groove 17 at the lower 
part of the separating plate 4, followed by passing 

10 through the conjugate component-introducing hole 
14 of the nozzle plate 5 and being spun through the 
spinning nozzle 15. - 

The bottom surface X of the cavity of the nozzle 
plate 5 is contacted closely to the bottom surface K 

15 of the confluent grooves-partitioning walls of the sep- 
arating plate 4 mentioned below, as shown in Fig. 7, 
or both the surfaces are not contacted, but a narrow 
clearance Di is formed therebetween, as shown In 
. Fig. 3. Further, when the nozzle plate 5 Is cut so as 

20 to perpendicularly Intersect its length direction, the 
resulting shape takes an Inverted, equilateral triangle. 

The above grooves 12 for contrplling the pres- 
sure of the spinning resins refer to a clearance be- 
tween the side walls of a nearly V-form part at the 

25 tovver part of the separating plate 4 and the side wall 
of the cavity of the nozzle plate 5. as shown in Figs. 
1 and 2. The width W3 of the controlling grooves 12 
is preferably about 0.5 to 10 mm. If the width is too. 
small, the transfer speed of the spinning resins is too. 

30 high, so that viscosity unevenness occurs and the 
pressure variation in the confluent groove occurs; 
hence the conjugate state is Inferior. To the contrary, 
if the width is too targe, the transfer speed of the spin- 
ning resin is too low, so that an extraordinary thermal 

35 decomposition, carbonization, etc. of the spinning 
resin occur. 

The diameter W2 of the conjugate component-in- 
troducing hole 14 bored in the nozzle plate 5 is pre- 
ferably about 0.3 to 5 mm, and the diameter of the 

40 spinning nozzle is preferably about 0.1 to 1.5 mm. 
Further, the spinning nozzles are preferred to be 
bored at a pitch of about 0.5 to 10 mm. 

The separating plate 4 is secured at its top part 
to the distributing plate 3 by bolts. In the separating 

45 plate .4, confluent grooves 1 7 are engraved at its low- 
er part of the plate, in a plurality of rows, in the direc- 
tion intersecting the length direction, that is, in the di- 
rection from the right to the left as viewed in Fig. 1. 
Between the respective confluent grooves 17, there 

50 are formed confluent grooves-partitioning walls 19. 
for example as shown In Fig. 3. The confluent grooves 
17 are arranged in the number of one each one spin- 
ning nozzle 15 on the central axis of the respective 
spinning nozzles 15. The grooves 12 for controlling 

55 the pressure of the spinning resins formed by the 
clearance between the separating plate 4 and the 
nozzle plate 5 are extended in the length direction of 
the nozzle plate. Although the spinning resins flowing 
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down through the grooves 12 may cause a pressure 
unevenness (flow quantity unevenness each spin- 
ning nozzle) over the length direction of the nozzle 
plate 5. which may cause conjugate ratio unevenness 
and fineness unevenness, the confluent grooves 17 
prevent such conjugate unevenness and fineness un- 
evenness from occurring. 

' The depth D2 of the confiuisnt grooves (see Fig. 
3) is preferably about 0.1 fo 6 mm and the width Wi 
thereof is preferably about 0.3 to 5 mm. Further, the 
width Wi of the confluent grooves 17 is preferred to 
be the same as the diameter W2 of the conjugate 
component-Introducing holes, but either of Wi2 (see 
Figs. 4 and 10) or Wi<W2 (see Fig. 9) may be em- 
ployed. However, the proportion of Wi and W2 is pre- 
ferably limited to 2:1 to 1:2. If the proportion Is too 
smajl or too large; the conjugate ratio becomes either 
uneven. As to the relationship between the length L 
of the confluent grooves 17 and the diarneter W2 of 
the conjugate component-introducing hole 14, L<W2 
may be employed as shown In Fig. 11. The length L 
is preferred to be longer as far ais the processing Is 
possible. Further, as to the confluent grooves 1 7, the 
spinning resins-introducing Inlet part thereof may be 
broader than the center part thereof* as shown in Fig. 
,13. Further, when a introducing groove .20 (see Fig. 
6) is provided along with the confluent grooves 1 7, it 
Is possible to more effectively prevent the conjugate : 
ratio unevenness and the fineness unevenness from 
occurring. The width and the depth of the introducing 
groove 20 may be to the same extent as the width of 
the confluent grooves 17^ and the depth and the 
length thereof may be to an extent of 2 to 30 mm. This 
introducing groove 20 may be extended from both the 
end parts of the confluent grooves 1 7 upward of the 
wall of the separating plate, as shown in Figs. 5 and 
6. The groove 20 is not limited to the vicinity of the 
lower part of the separating plate 4, but it may be en- 
graved extending aia far as the spinning resins-receiv- 
irig grooves 1 3, for example: 

The separating plate 4 is easy to subject the con- 
fluent grooves 17 to be processed for engraving and 
possible to be manufactured at a low cost. Hence, it 
Is possible to provide several separating plates each 
being different in the dimensions of the confluent 
grooves 17, exchanglB only the separating plate 4 
without exchanging an expensive nozzle plate 5. car- 
ry puttrial spinning to select a separating plate afford- 
ing an optimum conjugate state corresponding to the 
respective spinning resins. 

In the present spinneret device, the bottom sur- 
face K of the confluent grooves-partitioning wall 19 of 
the separating plate 4 may be contacted closely to the 
bottom surface X of the cavity of the nozzle plate 5, 
as shown in Fig. 7, but a narrow clearance may be 
provided between K andX as shown in Fig. 3. When 
the bottom surface (K) is contacted closely to the bot- 
tom surfece X (Di=0), it Is advantageous for separat- . 



ing the respective spinning nozzles, but liable to Injure 
; the bottom surface K and the bottom surface X, arid 
since these bottom surfaces are close to the spinning 
nozzles, the injuries of these surfaces have a large in- 

5 f luence upon the flow of the spinning resins, to cause 
a fineness unevenness of fibers. In the case of pro- 
viding the narrow clearance Di, the Di is preferred to 
be smaller than the width Wa of the grooves for conr 
trolling the pressure of the spinning resins. Further, 

10 the Di is more preferred to be smaller than either of 
W3 and D2 (see Figs. 1 and 2). If Di is larger than W3, 
a high pressure is applied onto the bottom part of the 
cavity of the nozzle plate (the inlet of the conjugate 
component-Introducing hole 14), a large pressure 

15 drop is liable to occur at the part resultinig iri the va- 
riation of the conjugate ratio and the fineness un- 
evenness of fibers. 

When spinning is carried out using the spinneret 
device of the present Invention, two kinds of the spin- 

20 nihg resins are combined uniformly In side-by-side 
form In the respective confluent grooves arranged 
just above the spinning nozzles 1 5, pass through the 
conjugate component-introducing hole 14 and are led ■ 
to the spinning nozzles 15. Thus, when the viscosity 

25 difference between two kinds of the components is 
relatively large, or even when the viscosity uheven- 
: ness, the spinning temperature unevenness, etc 00- 
. cur to a certain extient In the cavity part of the nozzle 
plate 5, microfine fibers can be obtained which are 

30 uniform in the conjugate ratio, the cross-sectional, 
peripheral percentages of the respective components 
In the fiber cross-section, etc. and yet small in the 
fineness unevenness of the fiber. 

The unstretched fibers extruded from the spin- 
is ning nozzles 15 are stretched and at the same time 
cut into short fiber form, by spouting a high tempera- 
ture and high pressure gas introduced from the gas- 
Introducing hole 18 through a clearance 16 for gas 
spiouting, followed by being collected in the form of a 

40 ' microfine fiber web by a coiledting means arranged 
at below the nozzle plate 15. As the spouting gas. an 
innert gas such as air, nitrogen gas, etci Is used, and 
Its temperature may be about 100"" to SOO^C and its 
pressure may be about 0.5 to 6 Kg/cni^. Further, the 

45 clearance 16 for the gas spouting may be arranged 
not only In one way as shown in Fig. 1 . biit also In two 
. ways,.; / • • v. 
The cross-section of the thus obtained microfine 
fiber is typically shown in the form of a side-by-side 

50 type as shown by (26) and (27) in Fig. 16. The fibers 
are used for various use applications, as they are, or 
by subjecting them to modification treatment such as 
corona discharge treatment, hydrophllic nature-af- 
fording treatment, treatment with antl-fungias agent, 

55 etc. or by blending them with other fibers, or In the 
form of a web or a non-woven fabric obtained by de- 
veloping crimp by heating and/or by hot-melt adhe- 
sion of conjugate components of the fibers. 
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According to the spinneret device for conjugate 
melt-blow spinning of the present invention (items 1 
to 3), since confluent grooves 17 are provided corre- 
sponding to the respective spinning nozzle 15 at the 
lower part of the separating plate 4, even when the 
viscosity unevenness, spinning temperature uneven- 
ness, etc. of the spinning resins occur to some extent 
at the cavity part of the nozzle plate 5. microf Ine fib- 
ers can be obtained which are uniform in the compo- 
site ratio and the cross-sectional, peripheral percen- 
tages of the respective components in the fiber cross- 
section, and yet small in the fineness unevenness. 
Further, the separating plate 4 Is easy to subject the 
confluent grooves to be processed fbr engraving and 
possible to be manufactured at a low cost. Hence, it 
is possible to provide several separating plates each 
being different in the dimensions of the confluent 
grooves, carry out trial spinning 9nd easily arrange a 
separate plate affording the optimum conjugate state 
corresponding to the respective spinning resins. Fur- 
ther, It is possible to arrange a nozzle plate having a 
broad width and a superior productivity. Further, ac- 
cording to the present invention of items 4 and 5 , a 
device wherein the separating plate 4 and the nozzle 
plate 5 are arranged in a narrow clearance D^, has an 
effectiveness that, in addition to the above effective- 
ness, either of the bottom of the nozzle plate 5 and 
the lower part of the separating plate 4 are not dam- 
aged, so that the life of the device can be prolonged. 



Claims 

1. A spinneret device for side-by-side conjugate 
melt-blow spinning, provided with a spinning res- 
ins-feeding plate 2 having spinning resins-intro- 
ducing grooves for introducing two kinds of spin- 
ning resins into distributing grooves of a distribut- 
ing plate 3, respectively engraved therein; the 

. distributing plate 3 having distributing grooves for 
distributing the spinning resins fed from the spin- 
ning resins-feeding plate 2; a nozzle plate 5 hav- 
. ing a cavity 13 for receiving a separating plate 4 
engraved on the back surface thereof, and also 
having holes 14 for introducing a conjugate com- 
ponent and spinning nozzles 15 bored succes- 
sively on the bottom surface X of the cavity 13 
thereof; a separating plate 4 having its bottom 
part engraved so that confluent grooves 17 for 
combining the above-mentioned different spin- 
ning resins may intersect the length direction of 
the grooves and also the confluent grooves 17. 
may be positioned on the central axis of the spin- 
nirig nozzles 15; and a clearance for spouting a 
gas, provided around the nozzle plate 5 and to- 
ward the exit of the spinning nozzles 1 5. 

2. A spinneret device for side-by-side, conjugate 



melt-blow spinning according claim 1, wherein 
the distributing grooves of the distributing plate 3 
are engraved in the length direction of the back 
surface of the distributing plate 3; distributing 

5 holes for leading the spinning resins into grooves 

1 3 for receiving the spinning resins, of the nozzle 
plate 5 are bored in the distributing grooves; par- 
titioning walls are formed between the respective 
confluent grooves 17 of the separating plate 14; 

10 and the clearance for spouting a gas is formed 

between the nozzle plate 5 and a plate 6 for con- 
trolling the clearance for a gas, provided arourid 
the nozzle plate 5. , 

15 3. A spinneret device for side-by-slde conjugate 
melt-blow spinning according to claim 1 , wherein 
the bottom surface K of the wails for partitioning . 
the confluent grooves of the separating plate 4 is 
closely contacted to the bottom surface X of the. 

20 cavltyof the nozzle plate 5. 

. 4. A spinneret device for slde-by-slde, conjugate 
melt-blow spinning according to dalm 1 , wherein 
a narrow clearance Di is provided between the 

25 bottom surface K of the walls for partitining the 

confluent grooves, of the separating plate 4 and 
the bottom surface X of the cavity of the nozzle 
plate 5 and Di is smaller than the width W3 of the 
grooves 12 for controlling the pressure of the 

30 spinning resins. 

5. A spinneret device for side-by-side conjugate 
melt-blow spinning according to claim 1 , wherein 
a narrow clearance is provided between the 

35 bottom surface K of the walls for partitioning the 

confluent grooves of the separating plate 4 and 
the bottom surface X of the cavity of the nozzle 
plate, and the Di is smaller than either of the 
width W3 of the grooves 12 for controlling the 

40 pressure of the spinning resins and the depth D2' 

of the grooves 17. 

6. A spinneret device for side-by-side conjugate 
melt-blow spinning according to claim 5, wherein 

45 the depth D2 0fthe combining grooves of the sep- 

arating plate4issmailerthanthewidth Waof the 
grooves 12 for controlling the pressure of the 
spinning resins. 

50 7. A spinneret device for side-by-side conjugate 
melt-blow spinning according to claim 2, wherein 
the bottom surface K of the walls for partitioning 
the confluent grooves of the separating plate 4 is 
closely contacted to the bottom surface X of the 

55 cavity of the nozzle plate 5. 

6. A spinneret device for side-by-side conjugate 
melt-blow spinning according to claim 2, wherein 
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a narrow clearance is provided between the 
bottom surface K of the wails for partitioning the . 
confluent grooves of the separating plate 4 and 
the bottom surface X of the cavity of the nozzle 
plate 5 and Di is smaller than the width W3 of the 5 . 
grooves 12 for controlling the pressure of the 
spinning resins; 

9. A spinneret device for side*by-side conjugate 
melt-biow spinning according to clahm 2, wherein 10 
a narrow clearance Di is provided between the 
bottom surface K of the walls for partitioning the 
confluent grooves of the separating plate 4 and , 

the bottom surface X of the cavity of the nozzle 
plate, and the Di is smaller than either of the is 
width W3 of the grooves 12 for controlling the 
pressure of the spinning resins and the depth D2 
of the grooves 17. ^ 

10. A spinneret device for side-by-side conjugate 20 
melt-blow spinning according to claim 9, wherein 

the depth D2 of the grooves of the separating 
plate 4 is smaller than the width W3 of the 
grooves 12 for controlling the pressure of the 
spinning resins. : 2S 
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